ABSTRACT: Outcome of lung cancer appears poorer in the UK than elsewhere in Europe. This may be due to a less aggressive approach in treatment. This study investigated whether clinicians9 perceptions of their approach differed between European countries.
The published figures suggest that survival from cancer in general and lung cancer in particular is worse in the UK than most other European countries [1, 2] . Various reasons have been suggested for this. These include a less aggressive approach in the UK, possibly associated with underspending [3] , later presentation and greater comorbidity, as compared with several other countries in Europe.
Methods

General
A postal questionnaire with one reminder was circularised to lung cancer specialists in Belgium, Greece, Switzerland and the UK. This had been piloted in the North-east of England.
Recruitment
Subjects were recruited as follows (the responsible members of the European Respiratory Society task force are shown in parentheses). 1) Belgium: two centres were contacted including all thoracic surgeons and physicians from the Belgium register of pulmonary physicians and the Belgian Association of Cardio-thoracic Surgery (P.E.Y. van Schil, V. Ninane); 2) Greece: selected respiratory physicians and surgeons believed to have an interest in lung cancer (A. Rapti); 3) Switzerland: all pulmonary physicians, thoracic surgeons and radiotherapists believed to have an interest in lung cancer (O. Braendli); 4) UK: all cancer specialists in Scotland (R. Milroy), Northeast of England, Yorkshire and East Anglia (C.K. Connolly) were identified from the British Thoracic Society list of respiratory physicians and by contact with the local cancer centres. Surgeons with a known interest in lung cancer throughout England and Wales were identified separately (D.A. Waller).
Questionnaire
The questionnaire consisted of three sections (see Appendix). It was emphasised to participants that they may have had little, if any, objective data but they were asked to state what they believe to be the case for the patients they actually saw from the area that they usually served. A) Perceptions concerning inoperability. In this section four possible answers were allowed: "never", "rarely", "sometimes" and "often". The questions covered: causes of inoperability: staging and comorbidity; the relationship between symptoms and onset of inoperability; and critical delay in the diagnostic and management process. B) The perceived proportion assessed as resectable and likely to proceed to surgery with radical intent in specific situations. The section was divided into three parts covering standard cases, special cases and the frequency of invasive investigations. In the first two sections an estimate of likelihood of operation was requested at the ages of 65, 75 and 85 yrs, and when lung function were normal, 75 or 40% of predicted, giving nine potential answers for each example. The details of the cases were as follows. Standard cases: a coin lesion clear of the mediastinum and chest wall 2.5 cm in diameter; a segmental lesion suitable for right lower lobectomy with no lymph node involvement; a tumour in the right bronchial tree suitable for right pneumonectomy with no lymph node involvement. Special cases: a coin lesion involving rib laterally in the right mid chest; a tumour in the right upper lobe bronchus suitable for right upper lobectomy with ipsilateral N2 disease demonstrated preoperatively; an intrabronchial tumour suitable for right lobectomy with a cerebral metastasis which appears to be solitary after extensive investigation. The third subsection asked for the proportion of subjects with enlarged nodes on computed tomography (CT) scan proceeding to mediastinoscopy, mediastinotomy, or thoracoscopy. The possible answers were: "none"; "occasionally" (v5%); "less than half " (10-50%); "more than half" (51-90%); "virtually all" (w90%). C) This section asked for details of the respondent9s age, specialty and practice.
Analysis
Many of the results presented are simple tabulations. In section B the following scores representing approximate percentages of patients were used in certain analysis: none at all (0); occasional (v10%) (5); less than half (10-50%) (30); more than half (51-90%) (70); virtually all (w90%) (95).
Further variables derived from the scores are introduced in the Results section. Comparisons of responses to individual questions across countries have been made using the KruskalWallis test, and between surgeons and nonsurgeons using the Wilcoxon Rank Sum test. Derived variables have been analysed using multiple regression. Rank correlation coefficients were used to test for the association between the number of patients seen and other variables.
Results
General
After exclusion of respondents not involved in cancer work or who were retired, and for duplicate requests, 314 satisfactory replies were received from y450 participants, representing o65% of those circulated and eligible. Of those replying 4% were aged v35, 62% 35-50, and 33% w50 yrs.
Altogether, 51 were surgeons, but only one surgeon replied from Greece. There were few replies from the East Anglian region and preliminary analysis suggested that there was no difference between the replies from the North-east of England, Yorkshire and Scotland, and therefore UK replies were taken together. There was no natural division that gave balanced numbers of the nonsurgical specialties, so the results of the nonsurgical respondents were combined. This left four countries (Belgium (n=46), Greece (n=19), Switzerland (n=103) and the UK (n=146)) and two groups of clinicians (surgeons (n=51) and nonsurgeons (n=263)) to be considered.
Section A: perceptions concerning inoperability
In this section the original replies of "rarely" and "never" were combined to give three possibilities: "often", "sometimes" and "rarely or never". Table 1 gives the mean value for each response, assigning a score of 2 to "often", 1 to "sometimes" and 0 to "rarely or never". The implications of this are that a mean score of 1.3 or more indicates that the most frequent answer is likely to be "often", and if the score is f0.6, likely to be "rarely or never". The p-values test for overall discrepancy in the distribution.
Staging and comorbidity. The mean score for "distant metastases" suggests that most respondents felt that these were "often" the cause of inoperability. Indeed the majority did reply this way. Most clinicians from all countries suggested that lymphatic spread at presentation was a common problem. The values shown in the tables suggest that pulmonary function "sometimes" restricted operability. This was true, except for Switzerland where, despite the mean score, the majority thought this was a rare problem. On the contrary, age was rarely felt to be relevant except in Greece, where the majority responded "sometimes". The UK score for "frailty" was three times higher than the mean of the other countries (0.8 versus 0.25) and only there was "sometimes" a frequent answer. Refusal of operation was universally considered a rare problem. With the exception "refused", the relatively small discrepancies between the replies of different countries were significant for all questions, suggesting that the replies within countries were very consistent. There was no discrepancy between the replies of surgeons and the rest in this question.
The relationship between the onset of symptoms and of inoperability. The replies suggested that early metastases and early local disease predating the first symptom were sometimes problems, particularly from the UK (table 2). Local spread after the first symptom, implying the development of inoperability after the first symptom, had a generally lower score than spread before symptoms, but in all countries it was accepted as "sometimes" being a problem. However, tumourrelated decline in general health resulting in inoperability was not regarded as an appreciable problem anywhere. The small discrepancies between the countries were again statistically significant, with no difference between surgeons and the others.
The timing of the critical delay in patients who become inoperable between the first symptom and completion of assessment. Delay before consulting after the first symptom was felt sometimes to be a problem with a highly significant difference between surgeons (most frequent response "often"), and the others (table 3). All agreed that confusion by chronic disease was at least as, if not more important. Here there was no difference between the physicians and the surgeons. The perceptions of the importance of referral delay from primary care varied between "rare" and "sometimes" with surgeons feeling it much more important than others. Although little weight was put on delay during assessment in any country, it was perceived to be a problem in the UK three times more often than elsewhere (score 0.3 versus 0.1, p=0.0001)
Section B: the likelihood of operation in specific cases
The respondent9s replies are summarised in tables 4-6, which give the proportion of clinicians likely to recommend operation on half or more of subjects.
Typical cases. There was a consistent reduction in the likelihood of operation as the severity of the lesion and the age of the patient increased and the pulmonary function decreased (table 4) . Although the scales are not strictly comparable, pulmonary function and age appeared to be given equal weight. Surgeons were more likely to recommend operation than the rest in all but the oldest patients with the poorest function.
Special cases. There was a similar trend with age and pulmonary function in the special cases (table 5) . However, surgeons felt patients were more likely to have an operation on Age yrs  65  100  94  95  98  92  93  56  39  41  75  96  87  89  90  74  77  27  14  17  85  60  33  37  41  22  25  4  4  4  Lobectomy  Age yrs  65  100  93  94  98  87  90  47  32  35  75  96  81  94  86  68  70  14  11  11  85  56  29  33  37  19  22  2  3  3  Pneumonectomy  Age yrs  65  100  88  90  92  73  76  25  9  12  75  84  60  64  62  34  39  10  3  5  85  28  13  15  16  8  8  0  3  2 an isolated lesion invading the chest wall than nonsurgeons.
The opposite applied to N2 disease.
Aggression score. In order to compare the approach in different countries, and of surgeons with the rest, the approach to surgery was quantified over the range of the typical scenarios described. The mean score for all 27 potential answers to the three typical cases was calculated for each individual and termed the "aggression score". There was little difference between the scores of the surgeons in different countries (mean score 54%), but the score of the nonsurgeons varied from 32% for Greece through 42% and 44% for Switzerland and the UK, respectively, to 50% for Belgium. On multiple regression analysis the difference between surgeons and nonsurgeons after adjustment for country was highly significant at 52% versus 42% (pv0.001). The adjusted scores for country after correction for surgeon and nonsurgeon were Belgium 54%, UK 49%, Switzerland 47% and Greece 37%. These scores for Belgium are significantly more aggressive than the others (pw0.006) except the UK, and for Greece significantly less aggressive than any other country (pv0.01).
Intervention score. A similar "intervention score" was designed to assess the likelihood of operation in special circumstances. This was calculated from the replies for the special cases. This score is not valid for comparison between surgeons and nonsurgeons because of the different pattern of replies to the questions on chest wall and N2 disease. Nevertheless, as this score reflects the global approach to these special cases where surgical intervention might be considered to be controversial, it may still be appropriate for comparison between countries. On multivariate analysis the difference was highly significant after correction for surgeons and nonsurgeons. The intervention scores were as follows: Switzerland 35%, Belgium 26%, Greece 22% and UK 19%. The score is significantly greater for Switzerland than for any other country (p=0.002) and the score of the UK is significantly less than that for Belgium (p=0.008). The replies from the UK for the coin lesion invading the chest wall were virtually identical to the average, so the low UK score is entirely due to reluctance to recommend surgery in N2 disease or in the presence of an isolated cerebral metastasis.
Implications for operation rates. The questionnaire was designed to test the approach of clinicians to management, and table 4 summarises the responses in terms of the percentage of respondents anticipating each level of surgical activity. From the patients9 perspective, this might give a false impression of the proportion of individuals actually likely to have an operation. To test this, the authors have reanalysed question 1b: lobectomy. Table 6 shows the proportion of patients assessed as resectable by lobectomy, likely to proceed to surgery. This made only a small difference, but suggested that the method of presentation of the results in tables 4 and 5 slightly overestimates the proportion of young subjects with good function perceived as actually proceeding to surgery, whilst slightly underestimating the proportion of the elderly with poor function in whom operation is undertaken. Mediastinoscopy, mediastinostomy and thoracoscopy (mediastinal nodes present). Altogether, 34 (of 51) surgeons, and 79
(of 263) others, would recommend one of these procedures before operation in virtually all cases, and 42 and 155, respectively in more than half of the cases. There was little difference in the distribution between countries.
Section C: age, specialty and practice demography
The authors looked at the distribution of the answers to question 1 and the aggression score in the light of the above three factors. Because of the difference in the replies of physicians and surgeons the components of the intervention score were considered separately. There was no relationship between the replies to the questions in the first two sections and most of the details of the age and practice in individuals. The one relevant factor appeared to be the caseload in the institutions where individuals were working. The aggression score consistently increased from 42, when v25 people were managed annually, to 50 where w150 cases were discussed (p=0.003). Furthermore, the greater the number of patients seen, the more likely nonsurgeons were to agree with the surgeons about the two relevant special cases. With increasing workload (f25, 26-50, 51-150 andw150 cases seen annually) the mean scores for chest wall involvement were 27, 33, 36 and 46, respectively (pv0.001), while for N2 node operability the mean scores consistently decreased (24, 23, 19 and 16, respectively; pv0.0001).
Discussion
The response rate to the questionnaire was relatively high (65%) and therefore probably gives a fair reflection of the views of lung cancer clinicians in the countries concerned. The answers give the respondents9 opinions and are not validated, but nevertheless there is a suggestion that some of the perceptions about differences between the countries are wrong. In particular the perception of a generally less aggressive approach in the UK is not supported by these findings.
In the first section it was clear that the respondents felt that many patients were inoperable before they developed their first symptom. The only way to improve outcome in these patients is to set up a satisfactory screening service. There are early indications that spiral CT may be of value [4] . This seems to be most useful in detecting peripheral nodules whose prognosis is likely to be good. The potential for improvement in long-term outcome may therefore be small. The intervention may simply bring forward the time of diagnosis in patients who would remain operable for a long time. Experience from subsequent interval examinations, where far fewer tumours were detected [5] , suggests that this might be the case. After peripheral nodule, the next most favourable presentation of lung cancer is segmental intrabronchial tumour suitable for lobectomy [6] . For cancer and noncancer reasons, the prognosis is much more favourable when lobectomy is still possible at the time of operation [7] . These intrabronchial lesions may be less easy to pick up on CT scanning. The patients often present with recurrent infection, which may be similar to their chronic symptoms, and so the cancer might be missed and become inoperable during the symptomatic period. This interpretation agrees with the view of the respondents who feel that inoperability after the first symptom because of the confounding effects of other symptoms or delay in obtaining advice may be a problem. In the absence of haemoptysis it is easy to understand how the symptom may be interpreted as being very similar to those of the preceding years. There is a clear need for research into the pattern of development of symptoms in patients at risk of lung cancer.
Few of the respondents, even in the UK, felt that the process delay was now important in determining outcome. If this is the case, then the disadvantages of attempting to shorten the investigation period further becomes important. First, undue haste in the investigation process in an attempt to reach unnecessary targets may result in inappropriate staging. Secondly, fluctuations in presentation, holidays and staff sickness mean that short delays are inevitable. When these occur undue emphasis on rapid process might cause additional worry to patients and relatives. Thirdly, where clinicians are involved in other respiratory work the services might be transferred from noncancer patients unnecessarily. There is a clear need for further research to establish whether there is any relationship between outcome and the interval between presentation and definitive procedure, and if so, whether there is a group of patients where "fast tracking" is justified for reasons other than severe symptoms.
Chronological age [8] , in contrast to performance status, is not important in determining outcome. On the contrary, pulmonary function is important and there are clear recommendations to ensure adequate pulmonary function before surgery [9] . There was an apparent discrepancy between the replies with regard to the weight given to age and to pulmonary function in the first section, and the actual replies given for specific clinical examples in the second section. In general, pulmonary function was felt "sometimes" to be the limiting factor, but age "rarely" so. Although the scales are not strictly comparable, equal emphasis appears to have been put upon age and pulmonary function when considering operability. However, if frailty amounts to biological age, and the scores for age and frailty in table 1 are combined, the balance is at least partially redressed. This would be true for the UK in particular where the "frailty" score was highest and may reflect greater comorbidity in that country than elsewhere. Perhaps the participants had also been unconsciously "politically correct" when replying to the first section in claiming not to take age into consideration. This emphasises the need to treat the perceptions recorded in that section with caution.
There is qualified support for patients to be seen by experienced clinicians. In the one example where the surgeons were less aggressive than the nonsurgeons (operating on effectively inoperable N2 disease) the decisions of those who saw more patients agreed with the surgeons, despite the fact they were in general more aggressive.
The results do not support the view that the approach to the surgery of standard cases is different between the three North European countries, despite the difference in availability of resources. It was suggested particularly by the surgeons that operations are done more readily than the literature suggests should be the case e.g. an absolute contraindication at pulmonary function of v50% predicted [9] . The perceived differences in the management of the standard cases were not consistent with the observed differences in survival (Switzerland relatively good, Belgium average and UK poor [1, 2] ), suggesting that a less aggressive approach to standard cases in the UK is not the reason for the differences in survival. Furthermore, although the number of clinicians prepared to operate on chest wall disease, the special case where the outlook is good [10] , was disappointing, the UK was no worse than the other countries in this respect. However, it is clear that the clinicians in the UK are much less likely to intervene in the other two special cases, N2 disease where surgery is rarely if ever justified [11] and in the presence of an isolated cerebral secondary, where surgery sometimes may be appropriate [12] . Even if operations are occasionally successful, radical surgery in N2 disease is unlikely to have any major impact on outcome, and isolated brain secondaries are rare. These cases may require a disproportionate use of resources, so perhaps in these instances the more parsimonious approach of the UK is justified, even if it is in part determined by the resources available. Although, other clinicians may be less inclined than surgeons to recommend invasive staging procedures pre-operatively, despite their known value [13, 14] , there were no differences between the countries. Overall, the replies gave little credence to the view that survival in lung cancer is shorter in the UK than in the other countries because of a less aggressive approach to the management of the disease, and suggest one factor may be greater frailty or comorbity in the UK lung cancer population. 
